INTRODUCTION
The world methanol supplies and demands are shown in Table 1 
(ref. 2).
A small surplus in methanol production exists, which has lead to moderate market prices.
Methanol is nowadays produced by reforming (autothermal or steam) of hydrocarbons to synthesis gas which in its turn is converted to methanol. Among the sources of hydrocarbons: petroleum residues, naphtha, coal and natural gas, the latter is by far the most important. The important existing commercial processes: the ICI process and the Lurgi process are more or less equal (ref.
3).
Historically, about a third of the methanol produced is used to make formaldehyde, see Figure 1 . A large percentage of the formaldehyde is consumed in products for housing and the automotive market. These markets are highly sensitive to changes in the economy, which explains partly the major gains and losses in the methanol production. Fast growing consumers of methanol are the acetic acid Therefore, starting points as stated in Table 2 were chosen for the present study. Oxygen was chosen as the oxidising agent, for it is relatively cheap. Because the methane conversion per pass is low, the surplus of methane has to be recycled.
To prevent an enormous nitrogen recycle or an expensive separation of nitrogen/oxygen and methane in the recycle, pure oxygen is used.
REACTOR DESIGN
A multi tubular fixed bed was chosen as the reactor, as it is easily scaled up. Preliminary calculations showed that heat removal from this reactor would not create serious problems. The following reactions in the catalyst bed have been taken into account:
CH, + l/2 0, ---> CH,OH CH, t 0, ---> CH,O t Hz0
CH, t 2 0, ---> CO, t 2 Hz0
Because the literature provides Correspondingly, a longer reactor must be used. Table 4 shows relevant reactor data that meet the demands of the design for case A.
PROCESS DESIGN
A process flow diagram has been developed, a general outline of which is presented in Figure 5 . So-called Balgzand gas is taken as feed for the plant; its composition is shown in Therefore, the stream leaving the reactor is cooled 
Calculations

ECONOMIC FEASIBILITY
Investment estimate
The capital investment, that is required for the production of 400,000 tons of methanol per year according to the process described in the previous paragraph, has been estimated, using the well-known Miller method (ref. 11,14 
Profitability
The profitabilities of both the In Table 7 the costs, at January 1988 price levels, are summarized for the conventional process and case A and B of the direct partial oxidation process. The profitabilities of both processes were negative at January 1988. For the conventional process this was confirmed by the Methanor company. However, the profitability of the direct partial oxidation process is even worse than the one of the conventional process. Extra costs for oxygen and a poorer methane utilization account for these differences, see Table 7 , because the raw materials form the major part of the direct manufacturing expenses. For the same reason, a high selectivity per pass is preferred over a high methane conversion per pass, compare case A and B. Figure 6 shows calculations of the minimum selectivity at complete methane conversion needed for the new process to be profitable if only raw material costs are taken into account. It appears from the figure that an overall methanol selectivity of at least 75% is required. This is a very high selectivity level compared with performances reported in the literature, see Figure 1 . Although the price ratio between methanol and natural gas has increased since January 1988, the targets for a profitable new methane to methanol process will be difficult to reach.
CONCLUSIONS
In conclusion, a new production route to methanol by direct partial oxidation of natural gas is chemically a very interesting one, because in principal a 100 % carbon efficiency can be achieved. The process is quite feasible using conventional technologies. However, a much better catalyst performance has to be
